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(57) Abstract: It is intended to provide excellent preventives/remedies for heart diseases, etc. 
Heart muscular cell apoptosis inhibitors, preventives/remedies for heart diseases, etc. containing 
compounds represented by the following general formula (1) or salts thereof. In said formula, R 
represents optionally substituted hydrocarbyl, optionally substituted heteroaryl or optionally sub- 
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mmm 

tfim<E>frtf£-oT^rz (R. Sanders Williams, The New England Journal of 
10 Medicine fg341#> 759H, 1999¥) » 

^tz'mmm(D^>Lm(Dmmm^mmvmm\tf3:^fsi<fs.^o tot, 

Z>*im&ff¥iffi2nT^Z> (Narula, J. et al., The New England Journal of Me 
dicine 31335^ U82JC, 199630 „ £fc. t h>L^itmm<DfcffiMJ&T'fc. 

25 7^ h—>x«i$ijHTB c i - 2 (ommmm^ e>n, £na^£<2ftM 

liT£3^fe^$nW5;i£ (Olivetti, G. et al.,The New England Jour 
nal of Medicine Sfl336#, 1131H> 199730 , T# h~: •/7>mm&%®fotV 
T%}<btl%> Fas g£fc0mMm®fttfX^tzv!®&F as ( s F a s ; 7# 
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New York Heart Association Functional Class) ft$%<DM x Mfg\z}kfflLT%M 
\Z±W?Z>Z.tfr*>, jfiL&s F a s»ft©±#^ W£Hf©7# h— >X©/l 
3t*»fiCr*ftflltt«*i:#ASn*Ct (Nishigaki. K. et al., Journal of t 
he American College of Cardiology !I29#, 1214K. 199730 > JfcSSMM 

5 mzmcis-ttfowmt* lEnxizit^x, 7#h-~>*©j&*©-o£#*&n 

SDeoxyribonuclease I (DNase I) £ 7 #EUicNrT<5 E £ (Yao, M. et 
ah, Journal of Molecular & Cell Cardiology ^28#, 95H> 1996*10 UZ 

;KO«fl/^SHiUTffiaS^»WS (Hirota, et. al. , Cell f|97#, 189 
H\ 1999^> 43d: ^Senior, K. , Molecular Medicine Today £5#, 283H, 19 
15 99¥) . OtOCi^S, if 117^ K^X^Wifctiif Ifi^fy 

\z\t, fomm&wmo&ms 'mmmomt, &wzm&*£\z&%&mm&i : 
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-IS. 2-fi-4H-l, 3 -^>^7y>-4-t>MtLTli 
MAtf, 2- (2-fcfUvW -1, 3-^>y^7i?>-4-:frX 2- (3 
-fcTUvW -1, 3-^>75 L 7> ? >-4-^>^cttX2- (4-tfUSW) 
5 -1, 3-^y^7-J>-A-^yi2.Ei)K Chemical Abstracts, 51#, 1792 

7g, mimzmmztiT^zbexD, %fo®tzftmtmmznx^tii^o 2-x 

h*:/*;^-;^^- 1, 3-^>V^7^>-4-^->^ Heterocycles 
, 22#, 1677-1682H, 1984^£f3m2ftW3 fcCDtf), ffrBtefe«£tm>& 



Sift, W£-MS£<7)teiHcra\ §i^^LT^rf^r>/>75:<H©^il«^#:, 

yz*^tsttmmife*mm-?z>femi3mz.mhT. z\n£xmm±+Mzm&x 

20 *mm%Z^ a^©2-gm-4H- 1, 3-^>^7> ? >-4-^->fb 

(i) ^ 



10 



25 
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(2) ittfjmTO • »*ffl-C**±E (1) k:BB«0<>®«lfi7#h-'>xaitt 
5 SO, 

(3) g p 1 3 0 '>^±;HtH»lT**±e (1) tB«Oifr««fi7# h~: V 

(4) iC>jK««^if^;H«g|«n?**±C (l) lcBllCD*tt«JB7#h— >x 
10 (5) (I) S^WbT^SEH, 

(6) (i) ®^**«R»*ica#-r*Jit*iNfca:-r«ifr«f»fi7 

(7) MI67^ h-y^ WJ0fc»OTt§M (I) , 

(8) foWjMM7#h-^m\m%U : fe?Z>t£#><Dik£® (I) OttM&^S 

15 

20 5fiw*«r«fc»©«A©»* 

K r7;v=^;n tim «Atfc 1 .,7KJV M> x^;k :/p 

25 t!;K -fy^nhVK -fV^;K s ec-^K t e r t-^;P 

5. 
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)Vm ^^nynb'JMfjk ^u^^)V^)V, i/truiyrfr*? 

R rrfrfr—fr} tVX\t, Mx.&C 2 _ 6 7)Wr~)l {mX\Z, k*~;k 7 'J 
5 ;k -fy^d^-Jk 1 -yfzjk 3 -y'^-)V, 2-*?)V 

£ r7;k£xJki £bx&, mfcfc 2 _ 6 7;k*x;i/ (MAfcf, x?-;k •/ 
nAjk^;k l-y^xjk 2-7*^x;k 3-:7^x;k i-A^y-Mt* 
10 ) fzEtfmf t>nz> 0 

m r7V-)ll tLtli, 0yxJfC 6 _ 14 7U-;i/ (M» 7x")K 
, h'7i-JK -r>y-;k 1, 2, 3, Kn± 7^;i/^af) fc£ 

^;k ynt 0 ^--;i/^«H) , Ce.^r'j-^-*;^-^ (M, ^>yy;v& 
25 3rv-#;ktf-;i/ (flu ^^^v^ktoi^) , *;wx*-f;k 

-C ^^Jl^-fjJVA^ )V (M> pWk&^ntfVk JLf-MJWtt-f 

)V&£) s > f -c 1 _ 6 7;mr;u-*;w\ ,; E-r;u cm. ^^k^VA^-r ;k ^ 
x^7j;w\^-r;k x^;k*3\>k*uwx ; e>r;p&£) , An$*>fc3nxv>x 
t>ct^c 6 _ 14 7U-;v-^;i/A : E^;k 5&v*L6Ji^i!|i;&;w*E<f;v (fi 
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t-r;k 2-?xx;k^;k't ; E--i';k 3 -j-z.-frtDVrt^ , mmm 

5 5U^L6Mmmmti)in^jv, 5 ^vib 7 ii«75 y - 

m ^mmmmmmi thru, mz.\& mxmTm-iz&.mm?* &nm? 

(JfF£L<«5&V>Ll Ofi) fllliS^ £ffilc<D 1 fiOzMR 
10 K^t»V>TTf*ai|lia6fe23W|fcif6tl*. ft r5ft^bl4M (£P£L<te 
5&V>U10M) <D^#$mH3iJ ibm 09Afc£, ft7xX [b 

] ft7i>, ^>v* [b] 77>, ^>x^-y-7-;i/ 

, ^>yf7V-;K ^>X-f 7^7V*-;k t7h [2, 3-b] ft7i> 
» En-Jk -f 5 ^7-;K tf^7-;K tfUv'X tf^X tf'J5 

15 tfu^x -r>H-;k -<v-r>K-;k iH--f>^/-;v, 7U> 
/*+mjx *t!/u x -»;ux #;ww-;k 0-#;m*dx 7it 

>HJ>?X T^U^X 7itS?>, ^77-;k -fV^TV-Jk 7X/9 1 

20 fcannsas (ff*u<tt*ai) j&u^bSjgce (ff*u<ai*fc»2fi 

m rffilWJ fcUTtt, MA«5^x-;i/ (0g, 2— ^x-;k 3-5P 

x-;i/) , y\))v m. 2-7u;k 3-7u;i/) , trusw (09, 2 -true? 
;k 4-t:u$w) , ^/u;p (M, 2-*/'j;k 3-+yj 

25 ;k 4-^/u;k 5-*/u;k 8-*yy;w , <v*;u;kc i— < 

(M, 3-tfnu;w , -T5^7u;i/ (09, 2— r$^7u;w > 

(09, 3-t°U^vx;V) , -fV^TVUA' (09, 3->fVf7^ij;W , -fV 



WO 02/18356 PCT/JPOl/07468 

7 

, 2— t>ku;k 3— r>H u;w » ^>v^7v"j;p (m> 2-^>y^7 

7UJ1/) , ^>V^x-;p (M, 2-^>V [b] ?x-;k 3-^>y [b] 
^X~)V) , ^>!/7 7^ (09, 2 [b] 3-^>l/ [b 

rAo^ i >>ft;$nTViT ! bckViC 6 _ 14 7U-;i'-*;wt ; 6'f ibtti 
fc£^c 6 _ 14 7U-Ji/-#;w\^E-oi/ (flu 7x-M;w\ ,; e<jk 1-^7 
^ rii«is*^rbT^Tt)J:Vi5>iVib7Mfia»5!!«7$y-*;u^-;pj © 
15 l— <;^;wfc;K tf^u y;*M^;k bf^^^>- 1 — r;^;w^-;i/ 

»tfn*l*fc«2«, lft^L4P©A-rOlH 1 £-^fr5&^Ll 4ft 

lli^^$lf^5. R T5^V^14A OF*U<tt5frV*bl OS) © 
3r*Bi«*SSLl £bTte, f*7xX ^>7 [b] ft7iX ^> 

7 Cb] 77>, ^>X-T5^V-;K ^>x*+u-i/-m sov^tv-jv 

* ^>X<V5 1 77-;K t7h [2, 3-b] ft7i>, tfn-^ 
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-f>F-;k <V^>h'-JK 1H- f>^/-Jk 7U>> 4H-^r/U^> 

u>> y>;ux #;v/v/-;k c-^mux 7xt>bU^x 7yu 
y-;k y^ifx 7xy+i^y>^t'ofSlim ££«;ift£<z)gi (*? 
>if >mm) tm&h tmi& £ nfcat& z&mvf £ n& 0 

M r^mfemm^} tttn #l;U£^xx;u 2-^xx;k 3-9 1 
10 x-;p) , 7U;i/ m. 2-7U;k 3-7U;W > trusw (^i, 
;k 3-tfU^k 4-t°u^;i/) , *yy;i/ (M, 2-^/u;k 
;k 4-^;u;k 5-*/u;k 8-^yu;u) , -fv^yu;i/(^j, 1— f 
y*/u;k 3— rv+/u;k 4-<y^yu;k 5— rv^/u;i/) , tr? 
~yx;k tf'J5vx;w 2-tfU5> f x;k 4 - 1£ U =• ~7 x;i/) , hfny;v 
15 (M> 3-t°nu;i/) > -f$^yu;p (#K 2— f*yyy;» , tfyy^x;u 

^UVU^ («, 3— fy^ityu;!') , -OFUJV l—OFU^ 

, 2— f>Ku;k 3— y>hu;i/) , ^>y^7yu;u cm, 

y*u;w . ^>y^x-;i/ cm, 2-^>y [b] ^xx;k 3-^>y [b] 

20 5^xx;i.) , ^>y^^x;i/ (M, 2-^>y [b] 7^x;k 3-^>y [b 

jmcT&^i^iiH^ zm&nz i b 3 mo^nm^&'ats 5 &v>l 6 
mommmm m> 2 - tf u v;k 3 - tr u sw, 4 - if u -y;k% £© tf u $w 

) WSL^. 
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rs&Sj tuxtt, WAtt, MiBRT^sns rBsats^ruxviTfe^ViR 

fc;M3Vk tf^U^/*;i/fc;M^, 2-tfU^K 4 
-fcfU>W, 3-tHD+y-2-^>V [b] 7^x;k tfT—V/tzEim 

10 (I) Kite, a 




&e> #«©*&, ^s^cn^t^m (i) t©s-&ttt>^tr. 
15 (i) Scktf-eosg&ttfr© r^j iLtn ^^(cff^^n^^ 

*>£Att, T^y^AMt'OTM U±i^IS ; 7;U5-^A*H ; 7>^ 
>, N'Jx^j^x tf'Jv^x tfny>, x^y-;i/75>, $?x 

^ > swx?- v yv 7 5 e t vmtfmi e, ns. mm £ ©&©#afc0! t 

T-JUfc, TW>R, ^x>m> U>rf^ ;* 
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5 ffr&tt (I) rfrIR l Si£l»Al/rfc<i:<, &S^«&&©#&£fcte^tlK: 

MS, S*3T*fe«HfcJ:oTj6tttBlttlcl|58Sn*7*h-S/^tt, >bffifr*> 

«ffi^©l^«£*&fcl»<fcafcm>&n'5*. fc<&4& (I) tt,.^tt 
H-^^SftitSfcftOv'^^eiiiKO-^tfel. g p 1 3 
0V^;K gp 1 3 0^^>WR»tttJltt*^^;wejg«K, 09*. tf, P 
15 I 3+t-i?/Ak tig% (IMJECt E^©&»0* »194#, 33-86H, 2000¥ 

ft^ti (i) s^o^ic^t, tsuia^fetu, «*©«-?, 
20 & m>m, >mmm. ^mmm^w^±. «^£&a a^Vj-mmmt 

So 

ia«i«fi#«H^^&n, mmu m&n* mmm. mm, mmmm 
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ft Sftfcft WftJW, IRffiH. fcaMfc»fc2£LTE£3n*. Sfc&gK: 

5 INIrfeJl'P-X, «»&zk*-fl6fc£tfagtf ±EaHR»0i!?B& 

np-f F5"J;&fc&&«*tfSn*. ±E«^a©ffjia:«li:UTtt, 

#pp*-;is :fm h^pn^ffifc^^fsns. ±E»«Hi8&35©$Fii 
-;k hjx^/-;u7$x m®^-HJ^a, *x>»:j-HJ2Afc£;Wtf 

£>tl3o ±Effl^t3l©8Fafc0!£LTtt» W^«Xf7JJV h UX^/-;i/7 

20 ^>1f;iox£A, &{b^>1fhx£A> ^/X^TU^^U-feU >UE(DR 
mm&M ; MAWJ h*x;P7;P=i-;k #U b*x;Hfp<J KX #;M^>-* 

h Ko4rv'X5 1 ;Hr;i/P-^, t Kn+^n lf;Hz;pp-^^£oS*ttift^ 
Tfciifjmtf 6ti*. ±E«M;S!l©$?38fc0!l£: UTH h U ^A 
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fc£4fc ( I ) ©^Itt, ^«©g£ ; &mm<D*m, fflL ; &#© 
1$$, Mil, E3iSai©tt®, M3U li;fiM0l^i:HJ;oTl^^ 

f:ot> IU1 0 Atg~l 0 Omg/kg*i, $?£L<&1 0 0/zg~5 Omg 

fturti (i) a), sa^*©»o. oi^bi 

o osfi%T-ab§ 0 1 

10 

15 >GEM INI 2 0 0 (2 0 OMHz) iX^i? hJW-^-«Lfc. ± 
<5it£p pmTSt, 





s : 


h (singlet) 






d 


#?Vy h (doublet) 




20 


dd 


&~7))/&~7Vy V (double double 


t) 




t 


YWJVyh (triplet) 






Q 


& 7 y h (quartet) 






m 


v;H=-7>y h (mu 1 t i p 1 e t) 






J 


$3yZf ] ) >tf1&k (coupl ing cons 


t an t) 


25 


Hz 


(Hertz) 






CD C 1 3 : fi#natfui/A 





l H-NMR :^Dh>il^« 
I R : ft9VmL7s*9 h)V 
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2- (2-fcfUvW) -4H-1, 3-^>7?7y>-4-^> (fb£$?l 

5 ) 

O 




ttW^JVm*^ (1. 6g, 9. 5 1mM) fc 2 -S'TVKU 5?> (1 
. Og, 9. 6 0mM) b&h)VJL> (2ml) K^filU cniCh'JxW 
5> (2ml, 14. 4mM) £JD;L, 8 KPQAlJKBKlt^ h;i/X>£g£Lfc 

io c m&mzjL?;-)\,&M*., «fw**at«tbTaii* d. ?g) £ 

nS->'J*y;W7i^n7h^77-f- (AW:^nn$M=5 : 1-* 
^nn*;WA) TfifSU Mft£**ltll£LTl*fc (1. Og, 4 3. 4% 
) . 

yxim^mm C 13 H 8 N 2 OS£:bT 

15 ffl-JMt (%) C:64. 98, H : 3 . 36, N: 11. 66 
HfiiJlit (%) C:64. 93, H:3. 31, N: 11. 59 
1 H — NMR (CDC1 3 ) 6:7. 50-7. 75 (m, 4H), 7. 8 5- 
8. 00 (m, 1H), 8. 50-8. 60 (m, 2H), 8. 70-8. 80 
(m, 1H) . 

20 I R (KB r) : 1 6 6 0 cm" 1 

mm 2 

. 2- (3-lf'JS?;W -4H-1, 3-^>yf7y>-4-t> (ft£t>2 
) 



25 
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nrW^mt^fr (1. 8g, 10. 7mM) £3-->7/ t°U5?> (1 
. lg, 10. 5 6mM) t^b)VJl> (5ml) KlJSiSPU Z.tl\ZbV^)V 
75> (2ml, 14. 4mM) fcitl^L 4 8|fWI» 
5 ©UfefeSffV^ *«flS^**tt*il/T#fc (1. lg, 4 3. 4%) o 
7G*##Hi C 13 H 8 N 2 OStLT 

ff-JM (%) C: 64. 98, H:3. 36, N: 11. 66 
mmm (%) C: 6 4. 9 7, H : 3 . 33, N: 11. 63 

10 3 

2- (4-fcfUvW -4H-1, 3-<*>\Tm?>-4-*> (ft-&«j3 

) 




15 ttWf'frWLtZ'JV (2. Og, 11. 9mM) <h 4 - k°U S>> ( 1 
. 2g, 11. 5mM) £*b)VX> (5ml) fc»#U ^tlfch'Jx^T 

s> (2mi) *m?L. 2 2mmmmfa&. &mmitm%vmft&ft<<\ m 

IM^iiUTffc (8 5 0mg, 30. 7%). 
7C*#«f«l C 13 H 8 N 2 OS£LT 

20 fj-JHt (%) C: 64. 98, H:3. 36, N: 11. 66 

H&'Hi (%) C:65. 07, H:3. 15, N: 11. 62 
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##M4 



2- (4-^7-3, 4-^tFa-2H-l, 3 -<>V^7P>- 2 - 
. -TUx» @mx^;U «b^4) 



^^-tl-U^m^^;!/ (6g, 3 5. 7mM) £~>7/Mx3MI/ (4g, 3 
5. 4mM) t%h)l^> (10ml) K:jg#U Z\tl\Z b UxfjV75> (5 
ml, 35. 8mM) £tJI!*.T, 7 Pf PeWfcilSiiL/i. fcfc®.Zl&mV, mm 

^y-;i/^6H^b, S^ft^tl^^tLTtffc (5. 4g, 6 0. 7% 

) o 

Tcm^KTtt C ! 2 H j j NO 3 S t hX 

sfWm (%) C: 5 7. 8 2, H: 4. 45, N: 5. 62 
15 . HSiHi (%) C: 5 7. 8 6, H : 4. 36,N:5. 51 

1 H— NMR (CDC1 3 ) 5:1. 31 (t, 3H, J = 7. 0Hz) , 4. 

22 (q, 2H, J = 7. 0Hz) , 5. 57 (s, 1 H) , 7. 35 (t, 2 

H, J = 7. 4Hz) , 7. 5 0- 7. 6 0 (m, 1 H) , 8. 28 (d, 1H 

, 1 = 7. 4Hz), 9. 73 (s, 1H). 
20 IR(KBr) :1660, 1590, 1580, 1560, 1440, 129 

5, 1 1 6 5, 7 3 0 (cm" 1 ) . 

###1 5 

2- [2-^7-2- (l-t^iJv^W If'Jf>] -2, 
25 0-4H-1, 3-^> > /?7v ? >-4-^-> 
Wb^5) 



5 
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^JttJ-U^W**^ (1. 7g, 10. ImM) il-^T/T-fe^e^ 
U5» (2. 0g, 13. ImM) ££b;i/X> (5ml) fciSAlU Eflfcr* 
UX^75> (2ml, 14. 4mM) £7jD;iT, 3 OmfflUQmMmL, Rfc 

iiLt#fc (7 3 0mg, 25%) o 
5c*^«Tffi C 15 H 16 N 2 0 2 S<hLT 
ffffM (%) C: 6 2. 4 8, H: 5. 59, N: 9. 71 
(%) C: 6 2. 2 2, H: 5. 58, N: 9. 65 
10 NMR (CD C 1 8 ) <5:1. 30-1. 80 (m, 6H), 3. 30-3. 7 
0 (m, 4H) , 5. 30 (s, 1H) , 6. 90-7. 60 (m, 3H), 8 
. 27 (dd, 1H, J=8Hz, J=2Hz). 
IR (KB r) : 1 6 6 0, 1595, 1560 (cm" 1 ) . 

15 mmm 1 

fc&tbl (1 0 Omg) , ?2 (1 6 5mg) , n->7,?—^ (2 5 

mg) , 3}?Ulfx-Jl/7;P3-;i/ (4mg) ScfcttaxTU >H?^S/^A ( 
lmg) SffiViT, *M£fc«kDttai*«S6'r*. 

20 HWJ 1 

*£l B^ft©t><z» £ti£x-7MHgl£U 7 0%x^y-j|/TiSt, 

25 T 9 0 0) -Pifc&tk ¥»«©A*5TMBfrft:l>fc- ^©Mit^, U> 



WO 02/18356 PCT/JP01/07468 

17 

. £©£r£ff 1 OE^O^itWb, 5ml©iit CJ>IIil (PBS 
) (lml) L hU7°~» (1. 25mg) (r^73tl) ^itf3 7^t 
—if (0. 2 5mg) fcflHKb&fc©) SJDA, 3 7<Cf;:&t3& 

5 1fiP>7>9-\ 7-T1 5#ia«#Lfc. Ctld, 2. 5m 1 <D^Hl^€jiilOb, $ 
6fcl5#K»#U C©*ff*2EliD5gbfc. tt^T, 10%WM ( 
/H^^TJ-ftS?) mMed i urn 19 9 (^ynftS) £\ £$&© 

ft) 4 0 0 x gT5#ro»MHiLT«]B&*a&&. 

10 £0«k3fc:*i&fc*r£ffl 0E5#©»iiB£, 5 0ml©10%Wll»^ 
tlMe dium 19 9 K»»U 1 0 Ommv^ — 1/ (>f 7=lrtfc») Id 1 0m 
5% C0 2 > 3 7 X:\ZWiMVtcCO ^y^^-p-tpT'im 

mmmvit. *©&, m&*m®LLT±)vz hwt- t?aaia, 4 0 0 x g x- 

15 7yh»l4ff (10IE#) a#©*0fofrJHj»lflS&, 2ml«i CtK 

(ID fc, NH 4 C1 (8. 29g) , KHCO3 (1. Og) &£tfEDT 

A/2Na (ethylenediaminetetraacetic acid disodium; Wtfzik^Wt^ufftW 
(3 7mg) %®frlsfcb<D] izmmb, 3£Mft*LTa5jfo«S«ttLfc. £ 

ftfcl 0ml ©1 0 %^fl&f?jfiL?»^^trMe d i urn 19 9£Jn;t, 4 0 Ox 

20 g?5#M&&a«u 7y bM&ff&mwtt'bffimm&mibrco z.n^io% 

«fflfilt*^tJM e d i urn 19 9 \zmmVX±.)VX h W?— T?Jtiab& 
. ft6nfcifrjKWBUB8l«c0— UttfcO. 3%©HJA>7>-£8s 

7 7hWB&»i>IW^3Xl OWml £fc*J:-5fc, 10%^ 
25 jfcf?Mjf£"ai?Me d i urn 19 9IMU 9 67t7*W-hfcO. lml/ 
we 1 lf^lil, 5% C0 2 , 3 7V\ZWLl£LrzC0 2 1>*=L^-#-tp 

££i;&V>Me d i urn 19 9 £ 3 BSSILTJfilill*l**U &&{t£-#J (# 
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WST-8 C2- (2-* h*5/-4--hn7x:z;W -3- (4-zhD7i-JP) -5-( 
2, 4-^^7i-M -2H-x h ~i~ V U : 2- (2-iethoxy-4-ni 

5 trophenyl)-3-(4-nitrophenyl)-5-(2, 4-disulfophenyl) -2H-tetrazolium, monos 
odium salt] ^Xft^t^lARttH^yh (EtfcSWSBftfcfi) £/BV> 

T^«Bi&ia*a^r* n tick 
10 1 (±sd) ^ [^n fc^T. *i-rtt» te^£^sobft/^£t)©©TO 

15 







1 


0. 0 1 5±0. Oil 


2 


0. 041+0. 018 


3 


0. 0 1 4 + 0. 0 0 9 9 


4 


0. 0 1 9 + 0. 0078 


5 


0. 0 6 + 0. 04 1 



25 

g p 1 3 0 s s#i-)wt&fcm omm 

gp 1 3 OisifTJVfcmizM^tZlEmfclEomWmTtLTSTATS (si 
gnal transducers and activators of transcript ion-3) ^^i^ti^o ST A 
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T3<Dm&1kte\t, ^©7 0 5#g©*-f Ui/y%M (Tyr 7 0 5) OU>K 

7 7 h«f±fiF**WfW?»*fifc, $*©L I F (Leukemia inhibitory fact 
5 or) nWL&mZ., gp 1 3 OS/^UHfies*, (##091 
T# 6 ntzfc&m 1 ) £##£12\ Tyr7O50U U >itfb S T A 

i wzm-nnztifcyy hm&ff&jmft&ffimm** 5x10 6 ii/ 

mli^ct^lC, 1 0%W4»^&Me d i urn 1 9 9l:liL, 1 
2ft?V-h J 9773m> \Z2. 0ml /we 1 lfoilU 5% 

15 M^S^V^Me d i urn 1 9 9 1 3 03£&UTJiil}if£l$£U 24R#R9J§ 
*L&£, TO. J&tf^S^ViMe d i urn 1 9 9 1 1 @£&U 2 ££3 
0-6 O^Ki&tlbfe. 

£©«k5K:LTSi®bfc»JjlSfc, W^^W (##09 1 <b Wt<t&VB 1 ) 
^khLIF (PEPRO TECH ft®) fci&bnU 3 0M^tfc 

20 . ImM ^h/t^5?>» (V) ±HJ#A (sod i um or t 

hovanadate (V) ; fnft£>£l£Sg) ££tMJ >BIM»£lE3&m* ( 1 m 
1) T3[II&#Lfcm, lOOmlOfflWM ClOmM hUX (k 
HP^Fi/^^;W) 757^^> (Tr i s (hydroxym ethyl) am 
inomethane), pH 7. 4, 15 OmM N a C 1 , ImM EDT 

25 A/2 N a, ImM EGTA (X^V>^U U-)V- \L7s- (j8-75/X^ 
;i/X-xJW N, N, N' , N' -Hfim :ethyleneglycol-bi 
s - (j3-aminoethylether) N, N, N\ N'-tetraa 
c e t i c acid; , 0. 5mM p-APMS F ( (p-75 

/7i-W ^^>^jV^7M7-fh* th'n^P^H: (p-ami 
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nophenyl) methanesul fonyl fluoride hyd 
rochloride ;-*ttfc*fiH8D , 2 0 0/iM 1-9 • ^iJtn'J>Ht 
h'J^A (sodium j8 — Glycerophosphate n — hydr 
a t e ; fDftttUfi) , 2 0 mM N a F, 2mM ~ 'J >^ h U «^A+7K?Ptl 
5 -.sodium diphosphate decahydrate, 1 mM 3r 

)),vn±z?>m (v) ^-h'j^A (muffins) , lo^g/mi ryn^ 

> (aprot inin;«li) , 10/ig/ml D-f^f> (le 
upepin; HW^RfS) , 1% Triton X-100, 0. 5 % 

Nonidet P40 (.y^ts^M) , 0. 1% SDS (sodiui dodesyl su 
10 lfate) ) %miMl>T, 4X:x*l 5ftffi$mVtzo ^i:t;W^I/-/1-(if^ 

^Ltzmmmmmmmmn, ^>y)immmm (ttis-sds-isme s 

amp I e Buffer; fg-{fc^llq D pK) tmmf^^V. 9 5X:n 5# 
fllMibfc. Z.n*-?)V^¥)l>7 . 5 (fg-fc^ll.S&gD ^ffiV^T, SDS 
15 #U7?U;i/7S h**^»^fforcc Jfelc, ^n^f-O^W CO. 1M 
hUX (kh'D^/^) 75 /^>: Tr i s (hydroxyme t 
hyl) aminomethane, 0. 192M ^U->>, 2 0% X^y- 
)V1 \Z1 0^±atT^^7t- hnirjl/D-XH (Hybond-ECL;7 

20 &cfctWl/£*^X:/niy h (ATTOthiD K-feyhU 10 0mA/^ 
(6. 4cm 2 ) -?immby>7>y7-LtZo fOl, - h n-fe^n-T,^?: 

yuv^yvmm. cs% x*A5;^©*£^wi-5TTBsit«i& (20 

mM T r i s -HC l , pH7. 6, 0. 1 3 7M NaC 1 , 0. 1% Tw 

een-20) ouxyp&M) ) fc*u ^mrimmmwvxyuy^y 

25 ^SrfTofc. 

T3 (Ty r 7 0 5) trifo ; NEW ENGLAND B i oLabstS) \Z± 
IBOXho-b^p-Xli^aU, 4t:T-l 2~1 8B#M^^*fc. KJfc&TW: 

> (ms 0ml) ©TTB SMWtC 5#M*U Z.<Dm^3® 
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JRL-fc2;fcffift CHRP (horseradish peroxidase) *tttfi£th? I gGta# ; 
NEW ENGLAND BioLabsttlS) fc«U MT?l'lSMEJ&£-&;fc 
. cn*»8 0mlOTTBS««**fflViTra*K:«s?SHyfc«, £X7^>7 
5 n^f^Ml (ECL + Plus ; 77->t AtS) £6. 4m 1 /$* 
;V (6 4cm 2 ) f&Z&olzmnh. fflre5#M£jfi:3'8\ Hype r f i 
lm ECL (7"?~> + AlhS) Tf&ffiL-fco 

CftHIU 

10 fg&£0 lfc^T. mi*> fo^5> 1 #§©!/->&, ft^ttlSlOMMt 
, L I FS1 OU/ml^ttfeO-efctK 2#@© U->\±. ft^lS 

UMt, L I F£l OU/ml IK fefcS 3#B©W->tt, -ft: 
£4&1£0. UMt, L I F£l OU/m l-g-tffc©T&9, &0>S4#B© 
l/->te, ft^«|l§0. 0 1jtiMi:> L I F£l 0U/ml£t?t>©T?&!K 

15 5 #S ©!✓->«, £L I Fi£"&£fctr»fe©T*D, fe^e>6 

#@©U->«, 1*^*1*, LIFSlOOOU/mlttffeCT^D 

, fe^e.7#@©l/->tt, LIF^lOU/ml^t© 

2m«fc?K finite, 7»; h*rfefi s **SIf^i>t5«BlfiK*ViT, lOU/m 

20 lotMi FiaoTti^n^ s tat 3 © u £ khejit* z. t 

s^±©?ijffipitgtt 
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1. at 



O 




5 CiW, R»Bi^£^LTV>Tfc<fcV>ltffc*3!ig» fitfcg£*LWCt>J:V> 

3 . g p 1 3 0 ^^l/Ja&aj^i&Sflfc&E 1 lB*0&«»IIfi:7# h-i : sXWM 
10 JSf. 

o 

5. 5£ 




15 Kt, R««&££WLTtriTt>«fcV^ft;7k3SSg* WHStW^TWH 
6. 5£ 



o 




20 C5t*K Rtt«&g*WbTV>Tfe«kV5M5*3iS» MS£WUWTfcJ;V> 
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7. h-vX©Jl|i$!©fc86l:f 



o 




8. tiiiT* ^jmwasttfi-r^fca&o^ 




WO 02/18356 PCT/JP01/07468 



1/1 



m i 




10 1 0.1 0.01 0 1000 10 



fc£*f(|iM) UF(U/ml) 
+ 

LIF 10 U/ml 
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